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ON AND RECOVERY OF AIR-BORWE TUBALLCY —

PILOT SCAIE COLLTCTI g
I# BLDG. 9206 =

There ls included in this repart methods for svaluating and

coliseting Tuballoy dust in %he above buildirg. In addition
vz ig presented an anelysis of the. procedures 10 be followe
i ccovering Tubzlloy dust from the type of colliectors
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ig of work done to dets the annusl losses of ¢
shimated 70 be as followst
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T S smor work on collecctorz of higher efficisncy iz under way,
Bub the hethods outlined in %his repert apply and will roguire
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OF AIR-BORNE JUBALLOY I¥ BLDG. 9206

PURFOSE AND SCOPE OF THE STUDY

REVIEW OF ANALYTICAL LmTHODS

DUST OI.LTCTIOI. HETHORS

Blectrostabic Pregipitation

Filtration

b
&

Impinsement

Choiee of the Filter Quoen Sauplew

LETHODS OF TUSALLOY ESTIHMAT CH

&)
joir}
(4]
v}
[
]
(e}
t

'G
:3
A
=1
R
0
ée-*
=
(]
T}
o]
{3}
{]

Radietion Methneds

Evalvaticon of Erroprs

S TR SOOI ST CISOOTEPWE A NS
AIR YTLOCITY MEASURTNEHTS

EAPERIMENTAL PART
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Flow mates of ihe

.

Dust Gollewhicn Zanivment
Calewlstion of Tuballoy i be Cellected

RWCOVERY OF TUBALLOY FRCM PAPER FILIERS

Ash Conient of Filier Papers

Analysis of Dusk

Hethod of Recovery of Tuballoy fzom Dust

RESULTS OF EXPFRIMENTS ANWD #° PLICATIORS
Colle*tlog Rasults znd Applieabions
Caleulstions for Building 9208

PARTICLE SIZES

PR}\C’J‘IGAL DUST COLLECTZON
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SUMIARY OF RECOMMENDATIONS




) A
ST WIS RS A ISR,

PRACTLICAL DUST COLLEGTICH

GEVERAL COUSIDFRRATIONS

in avtemps
worthy cf con

The air wvoimzes hondled in the pilot plant runs wer ab

eboud 300 3o 1,000 CTH air should pess through a fil%sr unde r

o?erauxng aon zﬁlans- The efficiency would decrease o some exxrnv hacauss
£ the greatsr veloecities, bub Fr. DalieVelle welisves it would be only
ightlv jens efficient initially and the officiency would increaie rapidliy

vx%h tipe as the depoeit accuaulaiod.

Early in thiaz ,vodoch of dus® investigabion it 7ze realised that e Just
coneentraticns originnted at very definite dust scurces ené that the mosi
officient mothod of hendling the prodlem whuld Do the isole bioa 2f the
sovrees and Tiltering of the exkaust alir frem tae. enclosed sourcas. In
Boom 6 Hhe main 4ust ,ﬁurcca arc the carbon breaking opsratica and the
mcmcval of agheladen %reys from the mulfle furtaces. If these opsrations
are isolated amd eqt ﬁnod =ith & suitable ezhrant and £iliers, the Tuballoy
:usb cone nLﬁa niong in Room 6 would drop Yo a ¢asirably low Zevel srd glnost

[¢

a1l of the Tuballoy dust wouvld be cavght eon tho filters. “hus, the relatively
difficuld aaaajem of £3ltering sll the oxhaua® alr from the room would be

L I

ropolved into the comvaratively simple operabicn of £

the 11tering exhaust air
Poeath £ 8 . annlea
2rom & eorall ongles

a

ed arsa, A %totai of 78,000 a7 air iz oxheustad from bhe
- B T 32 ol ome oF 1.0°0 CF -
pooms lisvss la Tabie Y. At a “nesimunm alr volime of 1,020 CFX P’SSln
through one ”L 2L £L [ rEﬁ"4“ﬂc for those

i or isclation maono&s wers uged 0 aid dust ccllection

»ooms. If chaunelingz 50
2% the gourszs, a2 small frastiom of vhe 78 u t would ve
orectically all of the collectable dust frem 9:2C5.

>

1isr, a totel of 78 units wenld oo
zZ P 3
1 aguirsd SO remeve

Another poind worthy of coneideretion in ah
dust is dis .3r3ed mosalv in dry cperations
The air Trey éry operations is not "1¢10a it

paper filter doeg not undergoe chemica ﬁ&aexe
wore pub in a hood exhauvst (where ma nLy et o7
and evapereiicn sve carried cut) the ablack by v
in the destruction of the paper filter. Then Y
sources, the wullk of solleciable dust would be ¢
consideratica of acid fume atiack, 9f course
ussd 50 ccliact dust in the prccerce of acid !
this meterisl hac not been carmied wal, bub «
cur cquipsony if It seems dosi able,

a : &

mos would rapidly vesullb
aneissing the éry dust
aught on a2 £'3~f: w:bhnug
5 i

source “hat can e taken corve of guits

eagily ch- ?seé in the ¢ ents and
the zet . - I TN LB%G?”&;ﬁ
) this 3@ 1 22 .o AR 4 aeal? o sasily




I; is evident that by enclosing dustyoperatlions and removing seitled dust the
moat important vperts of the dust problem are solved,

At a recant meeting of several persons intereeted in dust collection i% was
generally agreed that elecirostatic means of pracipitation would reguire

much expensive eguipment that would be difficult to maintain.  Also, the
recovery. of Tuballoy from oils used in the precipitation was .suggested to be
quite difficult snd impractical for salvage. For these ressons pilot runs

on this type of squipmenit were not carried out. Kowever, along these linss

it was saagested that an electrostatic ionizer combined with a grounded filter
s used for duet collection. Such a unit is commerclally asvailsble anéd should
te on hand socn for pilot runs, This typs of colleetor would be especially
valuable in places where concentrztions and particle sizes are low but where
the Tuballoy is thoughi worthy of collectlion.

To bo sure, after the adopiion of the two suggestions for keeping dust con-
centrations %o a minimum, there will be a2 smell residumsl concentration of T
in the air, but the collsciion of this Tuballoy probably would not be econe-
omically feasible, '

SUMBIARY OF RECOMMENDATIONS

 uwits of the PL-24 tyve loaded with 10 ply treated filter papsr
soneidered a8 a practicel means for collecting the bulk of the gir-
loy duet ia Bldg. 9206,
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2, Dusty operations should be carried out in e wventileted enclosure provided
7ith sultsble meane for collecting the dust created.

3, All surfzees should be cleaned frequently with a vacuum cleenér and the
golieseted dust should be proecessed,

4o The Teasibllity of processing air containing low concentrations of Tuballoy,
and Tuballoy found in the smaller particles should be considered. The propor
authorities should decide on how far the prograﬁ should be carrisd in this
dircetion,

It i3 hopsd that the meterizl presented in this report will be of help in
sengidering the dust problams found in Y-12 and will offer some suggestlon

in regard to the practiecal collsction of dLsts and subsequent recovery of
Toballoy.
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Provious reporis heve besn eoncerned with the extent-of 1oss2s in grocess
beildings. An atbempi is mc.&e in this revort o show whai pr apov’%mn of
materiazl now found in the alir way actvally be Aaf'lan ad. In order fo
sstimate these grantities with any degres of aecuracy it is 3sssniiel thet

peliable samn71nﬂ techniques be used. At the begiz ing of the progren most
nethods of estimsting sir concentration were opsn o guestica. However; we
nave always tried to use the bast quartitaqi"* nethods available a% the

time. Certain inconsistenczies may be noted in comparing this Pport with
figures prsviocusly reporied; however, it should be kept in mind thet consige
tency has been secerificed through changes in methed iz srder to report the
best available data et the sarliest oessible date, A disecvssion of arslydical
techniques is given below.

DUS?T COLLRCT:ION METHODS )
Several methods of collsction have been tried to dato end several others
carefully studlied. HMethods commonly used in thig type of work ares
1. Electrosta’ic Preeciviiation
2. Fiitraticn -
3. Impingement:.
Plectrosiatic Precinitstion

fepsurenents msuu in most of the early work in this vrogran sere made by this
pethod, An ¥MSA precipitron was used in ﬂﬁﬁiuaetlon with ? inless steel tubes
lined with dinfoil. This wee the sccepted typs of ceclleztor ss Toccmmendsed DY
the lledical Raseareh Seciis ﬁ of the Mamhatten Distrist. Thiz instrument unses
a uaialess steel tube about 14Y in diamsier end 74" long, ia the center of
which & wire electrode iz suspendad. A corcne dizchargs is naintained on this
2iecirode By means of a spark coil, condsnser and rect T z o1t g

e
i

Zept at about 15 XKV.. Alr is drawn into the tube
ainvie, or z linear velczity of sbout 109 linpear
fume Dartlcles are derosited on ths inside welle
ﬁf“ecu the elsetric wind from this corcona dis
athraction of Ioniged na"t_cleuQ

e ,.._s m

The electrostetic precipitator was at Tirst “hought ic be alacst 100% efficie
for a1l types of dust over a wide range 3“ particle sise; hovevar, 1% has aince
been shown that there are scme dusts and fvmes ?ﬂluﬂ are not ool ; well B

;
this means. Lead, for instance, hes been shown to be e¢ollected with ar
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+he whols assembly placed in a chamber connscted through a flowmeter Lo tho
inist of the Vacuum cleandd. With the large inney surfece of the paper

viinder oxposed to incoming dust »stez of flow up to 10 CFM can be obtzined.
The flowmeter is a rugged "“n@ubypa meter which ig not influonced appreciably
9y vressurs differences and not easily thrown out of adjustment. This device

been checked sgainst an accurate “iron case® oxygen meter and found to be

hes

eobueﬂ“ albn:n reading errors., BEven %hough tne reading eyroxr iz probably 10%
a2t about 4 CFH and perhaps 5% aﬁ 10 CFM, it is felt to be much more ralisble
than the ael_cata flowmeter on the USA dev1ca previously mentioned.

peeially designed paper lmgwn s B and V, Tyve #8912, was provided LYy

i ogpee
Shicago zToup. 4. Sranstiehl’ in his msm:ruct.; on sheet for the Filter QLmn

&

iosgo 3T

wakes the following statement in regard to the papsc!
iy is asimiisr to the zype of Filter developed for gas mask use,
apploying an gspecially fine asbesstos fiber as the eccllecting

agency. The proportion of asbaancs fibers {with diameters in

+he range of 1 micron} is several times more then that used in
gas mask paper, since higher resistance could be tolerated. Its
afficiency ies such thet the penetration of particlee is leass than
shat observable with the device used to check this type of paper
few the Nevy: Shat is, less than O 009% ﬁoetration of a smcke
with an average varoicle size of sbout 0.4 microns diesmeter. A
lerge portion of the collected asterial remains quite neer the

Jvrzacean
~
r-

T A

ko]

)

5
gy
W @

, in the zomparison teste men tioned abcva, employed severel itypes of
.stns Tibor bhase pepers. He slatess: .

#Trs Hepapsrs wers meds of asbestos especially designed tc retain
dvets of small particle size and o offer low resistsnce at high
reies of air flow.®

significent that By ¢ ezperiment involving the collsciisn in L-A auss
sheres {chemically ananzea ah 2 end 20 mg per cubice meter) of a Tedian
le size of 0.56 micrens that the H-bs paper showed an aversge sfficiency
% g compared with Whatmen #41 as 100%. Determinations werse nmads vy
in paver discs befors snd aiter colieeticn of dust samples. Dygers

nse the Teanits of his filter paper efficiency tests as followsa:

#ilter Paper Comuerative Efficiency
Asbestos (" H-45 123
Bage  Hel2 114 :
Pavers ) H-51 111
\ H=49 108
Thatman #4d 100
Whatman #42 o8
OR-1661~A 20
Fhatman #50 55

~iekl, 4., Ylastrecticns and nrecauntions
rpd agncoioied apparetus®  KiG-JAS-50,

N Qe iwelh wRe
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S50

The avparetus mey be depended npon to give nearly 3100% efficiency

3 range of narticls sizes and concenira’icns. A numbsy
of very small varticles may oass through, but Sthese would sccoumnt
for an insignificant smount of material on & welght basis,

The instrument ie rugged end maintains a uniform rate of {lew over
& long vericd of %ime,

The flowmeder s siurdy, easily checked, ené eesily reczlibrated.
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The methods
he §
oo

HETEODS €2 TUBALLOY ™STIPATION
N - T P Pnmm e ba o meg el v pm be S m P 3 s
ususlly employed for the 23t tien of T arve az follows:
Gravizetric analysis
BEleetro«cherical methods

3. Tluorescence analysis

be Colorimetric snslysis

£« Hadiation measuremenis
Gravimebric Helhods
In order that a method for tre sstimaiicn be prociical with exlstizg sempling
procedures, it 2ust be capatle of estinatling guentities of the ordsr of a
microgram to a nilligram of 7. This rulss ocub %he use of gravimetric or
volumetric r etn ocg as @ praectical moans of measurement. the very bogine
ning o: the ra;cC‘ an stbtemot was made Yo use microehsmicel methods, bul
it w fo und to Do Loo cumbersome and insccurste for practical use.,
Blectrochemicni Hetheds .
Of the elsetro-chemicel metheds, the polarogravhic method was in vnabagsue
At Tirst, this appesred to have much promise, but was time consuming and reguired
apparaﬁus difficult to keep sitandardized and recuired the removal 3f tke meterial
from the collector. This ruled out i%s use with anything ut the cipiliron,
impinger or cellulose base fiiters, which are no%t offisient COlLuCuCTc- Alﬂo,
the purification of individual samples presented guite a problem, 28 copper and
iron interfere unless snec:al complening agents ars employved.
Electrometic titrations ars ruled oui for the ceame reason as othsr volumetric
metieds. Wecessery preliminary purification would also be diffienld.

Colcrimetric lethods

Colerinmsiric enalysis would require g relativelr 7“"?3 amount of materizl. Iis

use would alsc be limited because of high concentraticns of contaminants and

the necessity of removing “he materisl guantistztively from the collector.

Fluorgsecence Heothods

The fluorescenes method haz been ia uss in +his iztoratory for som2 bime in

conpection with other work =znd has been Tound “c be very sensitive. Hewaver,
w10
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counter,
the 2ylim

of dewvoait, and
tG & lease ?=

ienl chamber ¢

Feabsorpt tion
£33

53

; < X
Wil rET

give an aceuTats anEwes ov

3

st least tvice “beckground® &counuznﬁ reve of blan!
parbicles and Tibers in the chamber)} is reccreded. .
Such a counting chember was designed and built by ¥r. A Ho

foreign materiel ¢
r the isuization chamber.
obtained by counting sitenderd samp

a wids wvrangse, providing

o}

will
A geon

& ecount of

+abe édue to noiss and icoss

ahl s Hedical-Ph VSi“ o

g"c up nc acoomodate precipitron tubss. It gave very satisfactory resulis. Faen
the Filter Cueen was put into use a similar chambsor was fupni shed Wy the Metallurzics
Iaw“rate*v o scectiodate the paper filter iubes. This chember, known as the
®Long Tom® may be used for both the metal 3reczpitator i tzs and the papey Tubos.
The device was usaed by the Xedieal-Physies laboratory eatinmating all the dust
ecncentration determirations in this study.
The penetre 610“ of fins particles into the matrix of the fllter oaper iz an
- gdditicnal factor alffecting the accurzey of the cecuni, ss the paper iisell mey
eauce scme absorption of the alpha pariicles. lewever, 1% is felt thet the bulk
of meterial remains clcse to_the surface anﬁ factor has been determined io
ceapensate for this effect. 3 4 '
Seme difficuliy wes experisnced in the zarly part <f this work because of doubt
et 5o bthe speecific alphz activity of the di fferant zeries materials in use in
tre plant. Oaly an apprcximatiov ﬂould Do me naterial of two different
series wers uscd iu she same gensryal loestion. ¥hers doubb ercse, the best
ilogical aoproximation wes meds ocsed on the opsration, amount of ?ata"ia 1, and
locasions involved., However, the data contained iz this report 1s ealeulated on
the btasiz of 1300 recycle metericl which iz now in process exclusively in the
aress investigeted.

Bysiuation of Errons.
szoing data as a %asis fopr selse
» Gueen f
» was
of pex fe BLON, bu%
5 the dust cong cﬁ@r;*ioq
; is given below togeil
quantity.

3
A
I

Q w

ach 985&13&183

«Q

Thers:

Concentration of Tuballoy ia aicrograms

vy
i

Ccuntin"
{deterni

on zealer

suitabls method for gvelve
lzctor in conjunetion with
e mecat relieble, This

SabiSfa01v?J when the
1g to measure is cons

of ‘the va”labi

per cubic meter

X3 inus the rate of bockground
- tuke) in counts por minube

{0 o -2% error)




w = Volune of alr sampled in cubic mesers {4 105 error)
Z., o Coomebry foct om for chambar deterained with standord semples
R OV Aa 2 o 5% eyxvor; ¥
kp = ibperption factor to compensate for counts Aos% through
imbedding of pazbleles iwn the papur (.70, =5% *f:rlﬁf erTor)
X 2 Specific aipha ae vity of she meerisl veing used in counds
par minute per mi cfoofam for full szolild angle {.+ 1% arrvor)

Thus the ?aﬂldun errer of a single detsrminaiti: to bo abouwi 25%.
However, 105 &u likely in most instan cas thaet socuracy wneh betier than
this, a8 good checks are cbhainzd on depliczhe sumoies. 1% 1s npossible
maks : oser eveluztion of the meihed without a tine c&asamxng “tuq uging
gu bers mpintained &t kmown coneentraticns. Aboudb e test &8
el dosrined for evalustion the sampling methods is i ined in bthis
reporhs 4 gravinetric reclamation on a rather lerge scalic wized againaet
ostimates mode from sampling date. Results of %he seserd rum, where careful
sabimates woere made end uelf ge medneds aye mere .or lase gtandordized, showed
& rscovery which is raﬁquable sonsidering the number of variables
invclivsd., .
i3
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AIR YELOCITY ¥EASUREMENTS

A1 figures given hersin and in previous reports on air volumes lsaving
gpecific areas are taesed on actuasl messurement. The instrument used for
this purpose wes the Alnor "Velometer® which is squipped with a variety of
jeta permitting its use for any type of eir velociiy measurement in a range
of 50 %o 3,000 LM, The Velometer is cslibrated to an acecuracy of 3% of
full seale deflection, which is sufficient for our purroses without f{urther
correction. Several veloecity readings were teken on sach rcom opening,; the
velocities averaged and multiplied by the cress-gection of the opsning. The
aum of the resuliing air volumes (CFM)} for a given room have been reported
and have been multiplied by the average dust concentratlons found in the room
%o give the total T loss for the rcom.

i
Because of recent changes in operation, climatic conditions, and alterations
of cquirment, ths msasurement of air wmovement is subject ic large errors.
Howover, we have purposely strived %o be conserveitive ian our estimates of
T losg. PFnen ons ccnsiders the localizestion of many exhaust duets, one
might expect to find lesses consilderably larger than those reported. Ve
fool, however, that the figurss presented indicacte corrseily the order of
megalitude of T dust losses based on measurements in the field, which 13 ell
Te have intended to do.
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EXEY, nlﬁEﬁﬁ‘I PART

OTNERAL TNFORMATICH ON DUST COLLECTICE RUNS

P

thab daaa ﬂuraineﬁ in this “tuﬁy aight
m
g

s applicabie to the sngineer-
equipment Wo3 uce

& cenaile of nondling a

ie [ » filter., The r:’ce" wng the TPL 24% fywe
papufactursd by the Anerican Alpy Filter Corrorcilen. Insteilations of this
pnit are uasd o :ilﬁer inccming air in mes % Y10 crodueticn buildings. It
-y g3 3

congisted of & h@avy wetal freme @éf_;?géi inte which £i%t 4we paper holder
seetions having inbel erg ab opposits sides aw a—ynort bars rune
ing “a%wee & se finge:s A p ecs of special filisr paper
abeuﬁ 16 f2e% long and 2 feeh wide was pressed tebueen the Lo asldere in suech
& way that the elge of the paper ig } iy zht all sround batwzen the
inter cioeking Pingers and a well supvoried pleat paper surfoce is prCuente~
%o the inesming zir. 4 layer of prodeciive jerean was romoved froa wn@

P
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K3 Y o - PR B~ ¥ B0 3 . it G e 2 o,
inletd gide of tha coummsreial filter go thaed al. sireborn: o auerl»l Fou ig
impinge éirﬂv“lv on She oapeyr surfacs,

“he Tilber zoetisn mas wmoumbed on a "Roto-Ulonc® selifcon sired unit espacially
' ved in the Froeows Im?"o”emenc shops 37 Hr. ”rcﬁer of

Q
Mr, Grehan’s group, Lt vas altered in szenr a  way shat » gir enbered directly
in%o the r~“=“ £ilser, then pessed through the blower ant ot t%raagf a sectiscn
of 6% £lexible ‘ubing inko e h?raﬁga% ggetion € 57 pipe abouh 10 fest lohg.
111 supfeees of the £ilter ccll and +he inbericr of the Ho% -Clore werse painted
-hi%s oo tha’ any adinsring material night gasi’y ho nodted nnd yzzoved at tho
gnd »f a TLR, Tna b;owe? was heli-driven by 2 ' 3 j
in opara & speoth ard ouled Pfd
oTaer ope: ration 7ss o loonor

uedior in aiy {low.
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Iinferanees regiirements of a I inatailavion cculd not be
P . s R .4 - oo e - - —~ e o g, & . o
¢ade o5 8&3 o this wnit, gz a 2 roasintones o alir flov
'.. . P Wl mem E a
z aticn beceuss of th

s found in a lar
1 pine diamsters o

2
o .
Semem e}

UEASED ‘-;c-..‘»l

.

3

oS

X
o
X

wocation ©

& gabisfachory jon for the experimental
Building ©205. moem has been Jound nrevwl w
relatively hig osncvﬂtra"‘ nna of Tuballoy dush
selocted fTor the owperiment. The operations i
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carbon breskipg and burning, acid leaching, gvaporation, and muffling of
residues. Important sources of dust production are the bresking of carbons
and the hepdling of treys of muffled ash, It 1s well to note here that if
cortain rather simple precautionz were teken, the Tuvalloy dust concentrationa
could be cut to a low figure.

Because of the crowded corditiona in Rocm 6, the Roto-Clome dust colisction
unit was installed on the balcony over the carbon burners. This positlon
was idesl from the standpcint of being away from possible tanpering. How-
aver, some of the heavier varticles in the sir might settle bhefore they
reached thic height, so that only the smaller particies would bs subjsct to
collection. This point should be kept in mind when econsidering the data
obteined and when considering any dust collecticn aystem..

The air passing thpeugh the filter wes exhsusted back into the room for the
purpose of meking dust concentration mezsurements and velocity measurements
at the exhaust outlet and z2lso to simolify installation. The air volumes
exhausted by the colleelor were a negligibvle portion of the total for the
rocm, and the outlet was ten feet from the inlet so that the discharge of
the unit introduced no significant dilution of the dust concentration in
the room.

The data presented in thie report was obtained during two sxperimental runs

in the periods from Sepiember 13 to Scptember 28 and September 29 tc Cciober 15.
In the latier run 2 two dey shut-down period wae csused by power difficulties.
A siz-ply untreated cellulose wadding type filter (Untreated "Airmai®) was
employed in the first run, erd a simpilar ten-ply cil impregnated paper {Treated
10-ply "Rirmat®) was used in the second rum.

Tuballoy Dust Copcentraticns
MR _L’M‘wm:urm

During the pilot runs frecuent determinations of Tuballioy dust concenirations
were msds. The concentraticns et both the inlet to the Roto-Clone and thoe
outlet were determined =rd eve found in Teble I, The averszge Tubalioy con-
centration during the firct »um was found to ve almost double that found
during the second Tun. A pessible reason for thig reduetion in concentration
wes the installation of protective covers over the carbon brzaking bazrels,
thus reducing the Carbon-Tutellioy dusi concenitration during the pericd of the
second Tun. '

Huch significance should bs atiributed to the Tuballoy concentrations at the

filter exhaust. It is evident tha® alihough the Tuballey concentrations et

the filter inlet wvary widely, the concentrations at the exhaust remain remarkably

constent, and veriationz lie within the sxperimentsl error of counting at these

low velues., Thus, with dvst of the typs found in Room & sbout 7 mcgfh3 Teballoy

dust will pass through a cix ply unireated filter and about 2.7 meg/m3 will ocass

through the ten ply 4reated paper. These test runs lasted only two woeks, so

it mould mot be unreescnable to assume that if %he filter were left in use for

a longer period of %ime, the concentration 2% the outlet wouid drop. A filier

of the tvpe used in these sxperiments gzn suecessfyully gollect siv-borne Tuballow
desirsply low figurs.

dust and rednce the congerirsiien io 5 des iz
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TABIE I
TUBALLOY $OXCENTRATIONS AND FILTER EFFICIERCIES

Conc., of T at Cone. of T gt
Date filter inlet, filter outled, Bfficioncy
meg,/m?- Beg/m '
RUN T ‘
9-26 34 7.1 79
9-28 42 7.2 83
Average
Run I 38 7.2 : g1
RUN II
10-2 29,6 & . 86,6
10-4 16 3.2 73,9
1026 45 4 | 91,0
10-8 0 0 100
10-11 B.L 1.6 79.8
10435 . F | 3eh 80,8
Average ’
Run I 20.5 207 BG.4

T Ty T
S'\"-—is—‘i—n—m. =
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Efficiency of Ccllector

The efficiency cf the filisprs is, of course, an importent factor and is found
ziso in Table I. The efficiency is dependent on the Tuballoy air concentration
because of the reletively constant exhaust corcentrations. Nevertheless, it

is worthwhile tc note that the averags efficiency for the untrsated six-vly
papar wes 819 and thet for the ten-ply ireabed paper was 86.4%. Also ths
efficiency had a tendency to increase during the experimentsl runs, so that
higher efficiencies could be expscied on longer runs,

Fiow Rates in ike Dust Colleetion Eouipmend

"he velceity of axhaust gas wes meas ured pericdically in the 5 inch ocutlet

wips. In the first run a genersl sverege of 1,300 LFH was found and during
the secend run a more froguent measurament was made, as seen in Table II,

The decreass in flow rate ssen in Table 1I mey have been the result of ineresse

ing rasistunce of fered by the accumulaiing dust layer. It slso may have been :
due to & gradual locsening of uhe belt on the mo%ter. In any case the flow

ratas were not cut down enough in z period of {two wesks to give mueh seriocus
diffieuity in the collection of d ust by this means

The average air veloeity at the inled in the firsy Qs /1 IFH and

6,5 LFH in the seeccnd run. An average volume of CFY
the machine in the first run end a volume of T Shas nanﬂied in. thc
gseeond run. Thus s significani, nortisn of the air in the room was sampled
=0 that these experiments are velusble for nrecticsl conslderstions.

Calonleiion of Tubailoy e ke Colleched

With the data collected hers it wes possible to make a caleulation of how
wueh Tuballoy shouid be picked up “y the filterz, If thée material found on
subseguent recovery wers in the range of thet based on these caleulaticns
mueh eorfidence cowld b placed in thes use of tne Filter Jueen saaple ﬁ;ong
7ith vertilation dezta as a meanz of accurately @ 1mating gquantities of
Tuballey lost through air-borns dust. Also, such positive evidence would be
of 2reat wvulue from the medical anc hsalth aspecis.

secordirgly, celeulztions were made including concentretions, air volumes
handled, and efficiency of the filter, giving a theoretical yield of 3.1 gms.
fer the firat zun and 1.85 gms. for the second run.




RECOVERY OF TUBALLCY FROH PAPER FILTERS

At a weeent conference held on the matder of dust collection, the subject

of recovery of Tuballioy fvrez the dusit collector wes dsbated. Sevaral prossnt
thowght the matter of rscovery to be so difficuli that the recovery would aot
be feasible even though matarisls sueh as oily rags, Jilter papersz, bits of
wool, and rubber glovses wers beinz handled regularly vy the Salvage Depariment.
An objecticn also raised mas that the ash content of the fllter paper would
te prohivitive %o the recovery of T. I will ke showa iz this sesiion Ihsd
ginpls metheds of recovery of Tubalioy arg guitable and that actusl recgvery
was cartied ont without much diffiecvlty.

Burping of Filter

The simplest method of getting rid of cellulose, by far the major consiltvent
of the dusty filter, is %o burn it. The peper filter ls extremsly cheep snd
is eapily disposable. I% z2lso shouvld be noted thet %as paper will burp
readilys no expensive muifils furnace ig necessory for the burniag of this
paper. A simple, inexpeneive incinerator could be readily febricited that
would answer the cellulese pamovel problem thet wes suggested to oe s
difficult. In the pilot expaeriment the fildsrs wevre burned in a nekeshif®
oven nmede by inverting iwo porcelain ceveloping trays. £ small opendng weo
provided %o give = oconbrollsd supsly of air to the firs. Desiructive
distillation products of th2 paper depcsited on the paue, sc thai zmcke coen-
daining Tuballoy was cavght on the tarry distillation components. The far
wae quite sasily dicsolved by methyl aleohol in cleaning and ths alechol was
readily beiled off leaving z residue for ashing., A concentrated Tilltsr peper
ash resulted thaet was much more suitable for auffliing than the originel nopoer.
This latsr muffling should be carried oui to remove all orgenic material ced
%o coavert all the T to T, 0g.

-

Aish Content of Filier Popsrs

A complete investigetion of the filter peper ash of untreated and iv
filters wes made in order to enswar the question reised ac vo the feasibil
of recovery on this account. The ssh content of the uairestedraper was .
ané the content of the %treated paper wmas 0.37F. This ash amounted %o only
5.9 of the totel ashed dust weight in our twe week Tune and, of course, weuld
amount to less in a longer plant operztional run. On this account the ash
content of the paper iz = negligible factor. A2lso, ws were very foriunate

in having Hr. Max #il11 of Dept, 135 gzive us a guantitsiive spsciregraphic
anzlysis of the filter ash as well as the dust ash. Tae ash analysis of the
wreated filter paper apnears in Table ITL.

e

a

L
-~
i

Hone of the elsments listed in Table III in the proporticns given offer any
difficuliy in the carrying out of 4he salvage opsration. Silica might offer
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TABLE IV

SPRECRCGRAPHIC AHALISIS OF DUST ASH

Fereentage of Component Porcentage of Component
Substance as the Stable Cxide as the Elemenb

Ca ' 28, 20,

Si 30. ' i5.

Al " 9.5 5.

e 4.3 i0,

3 .02 . Q0%
Mn =03 G2

Hg 40 oA

Pb o2 ok

Ni s 28 ol

GCu 2.0 2.0

ca .05 « 04

an 204, 2

Sn 1.2 1.

O 23 <2

T (chemiesl ;nalysis) égé 5.8

Treges of Ti, ¥e

9 Ash Accounted for
(Total Stable Otiacﬁ) 95.9%
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off. Any remaining fluvoride lon can be affectively complexed with VA
and extractlon carried oud with no difficulty. The ash cen be pul in the
muffle at 400° C. with tho fusion mixture and the fusion carried oud
smoothly. This is dome in the analytical laboratories at the present time
and should orove to be a 7ery offective and worthwhile plant scale method
for processing silice-containing residues.

A mixture of Hz.C0, and WaOH has been proposed for a fusion nix and might
also prove valusbl® in processing silica residues.

The treatment of the acid insolubles with HF might also be used. In this
method the silica would be removed as H2§iFl leaving a soluble residue. The
difficulty here would be in getiing a cesis ant container for carrying oub
the fuming overation. Platirum and tantalum are nod attacked, but cheapsr
netal conteiners would e %0 some extent.

It is apparent, however, that T can be suitebly removed from ash residues
without insuperable diffisuldy.
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RESULTS OF EXPERIMENTS AND APPLICA ? oS

~

Collection Results and Effjciencies

The quantity of Tuballoy found in the first pilot run was 1,975 gmp. This
includes the 42 milligrame left in the ether sxtracited residuss. From
preliminary calculations, 3.1 gms. of Tuballoy was expected., Thus we warn
able to collect 63.7 of thet sstimaled.

In the second dust colleciion run the yield was 1.8408 gms. To94 or 1.56 gms.
Tuballoy, while the estimated wvalue was 1.89 gmsl Tubelloy. Thic gives en
actual recovery of 82.6% of the quantity estimated. It is interesiing alsc
to note that 79% of the Tubslley recovered was ob%ained from the .acid leach,
and the remaining 21% was obtained from the fusion treatment. The actual
¥ield was closer to the calculated thecretical yield im the gecerd run
because nore daita on exlsting conditions was collected throughout “he run
than wes obtained during the first run.

{With the above data it is now pozsible to say definitely "hat our methed of
deternining Tuballoy dust coneentrations is quite satisfactory+ We can with
assurance calculats the qusntities of Tuballoy present in the air. Also, the
guentities of Tuballoy that can e picked up on commercial paper alr filters
can be easily and accurately predetermined. Dust concenirstions that ars
important from the hygiene espects can be quickly and accurately determined.
These large scale pilot runs have proved that ths Tubzlloy found in air-borne
dust is of an important megnitude and can be "oadily collected by cemmerciully
availeble methods. The recovery of Tuballoy from process filders also hao
been shown to be aimple and practicals N

Caleuletions for Byilding 9206

t will be of interest to caleulate the amounis of Tubal_gy that can e
picked up by commercial dust collsetors in Building 9206. The conesniraticns
listed in Table V are those found during the mond hs indicated, ard nay be
gquite different at the present time, dus %o the change in procoduvre and
operating conditione. Neverthelees, values ecan be given whieh will indicate
the order of magnitude of the losses. 4n overall efficicucy factor of 653
will be applied to the calculations as this would seem fesaible from the
experiences gained in dust collection. Only those rooms showing relatively
high Tuballoy concentrstions sre listed.

The 85.5 gns. of Tubal.oy that can be collected on a ﬁea»nlz;gil*tveaaaa Dilter
per day, when figured on a yearly basis, show a total of 20,5 zé\\laaa, it
weuid seem that this quaniity of Tuballoy would dbe q&itﬁ worthwnile coliecting
by the simple manner described in this repori.
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PARTICLE SIZES

it the %time of writing of this reporty ne particle size measurenent data on
dusts in Bldg. 9206 is available, but it is the intention of the industrisl
hygiene group to do some work im this direction. A better knowledge of methods
for practical dust colleciion and a better insight into the dust problem would
be gained with the knowledge of size distribution of particles It would be of
value especially to know jhe Tuballoy concentration in the size distribution.
This problem is onerequirirg extensive reseerch and requiring facilities not
available to us at the preesent time, S

A%t thie time, however, ceriain conclusions can be drawn concerning particle
gize that fairly well anewer practical particle size questions, First, the
Tuballoy is found in the small as well as the larger particles. We know this
because Tuballoy concentration measurements wers nmade at the outlet of the
dust collector. The larger particles were presumebly caught on the filter,
thus allowing only the smaller particles to pass. The average concentration
at the filter exhaust was.S,T“mcg/m3, while the average concentration at the
filter inlet was 21 meg/z3. : '

Another consideration is that particle weight varies as the cube of the
particic diemeter, 8o that, of course, the bulk of the weight in most induse
tpinl dusts is found in the larger particles. Thus, e particle ten times the
aize of a emaller one will weigh 1,000 times as much as the smaller.

A point that requires corsiderable attention in the matter of filtration is
that the straining out of particles plays a minor vart in air filtration.
Aetuslly in &1l filters the open passageways are much larger than the particles
that are cavght. Furthermore, it has been shown that the power necessary o
force air through a filter with nores small enough %o strain out particles is
very much higher then ever occurs in practice.

According to the authoriiiss on industrial dust, the measurement of the smaller
particles that would be inrolved in this study would be very difficult and of
questionable value. The optical difficuities involved in the size measurement
of particles less than 1 micron in dismeter meke particle size measurements of
particles less than 1 micron in diemeter of guestionalie value.

For these ressons (along with the feet of the actual exporimental collactions
made) it is felt that the smaller particles require only secondary consideration.
If it should be decided “hat eollection of 1007 of the dust particles should be
attempied, a problem of %ramendous magnifude would be presented. It 45 seen '
that the bulk of the Tuballoy can be collected economically end easily on a
£1{lter. The small residual concentrations of Taballoy left in the air night

be suitably collected on the commercislly available electrostatic filter unit
which is to be tried out here socon. 1% should be kept in mind that every



roon in the building has some Tuballoy concentration and that processing

of 811 the building eir would require a itremendous insiallation of equip-
ment, requiring many costly ventilation and structural alterations., We

have attempted %o show through practical pilot runs thet the recovery of

the bulk of air-borne Tuballoy is relatively simple and quite efficient with
the use of filtors. We ars no%t able at this time to make recommendations
based or. practical experiments for the collection of the smaller particles
contsining a minor portion of air-borne Tuballey. The lengths to which we
should go for the collectlon of the smaller perticles should be suggested

by mansgement after consideretion of the various factors presented above.
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TABLE V

DUST LOSSES IN 92206

Txpeoted Collection

Roonm No. T Cong. Sampling Yolume of T of T in Gms/day
meg/a° -Period Air Bxhausted (paper filter)
6 29 {Sept. & Oct.) 8,700 6.76
1945

7 66 o u 2,100 3.69

8 g (June & July) 16,000 4 3042

24 -7 ® a 7,000 1.31

26 12 moow . 3,300 1.06

28 6 . 6,800 1.08
- 7 " A 3,760 .7

40 27 2 » 3,200 2.3C

41 273 " ® 1,000 7.3

A2 32 " » 1,000 295

43 43 n = 7,200 8.30

4, oL 0 n 10,350 10,2

45 bl " " 7,200 Be3

“f (85,577 ims/day

20.6 kg/vear
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